1. Introduction {#sec0005}
===============

According to literature, primary Hodgkin's lymphomas of the breast represent one of the rarer entity in the primary breast lymphoma (PBL) scenario.

According to the first description made by Wiseman in 1972, a lymphoma of the breast needs to satisfy several prerequisites to be considered as a primary lesion.

These prerequisites include: adequate pathological specimen, lymphomatous infiltrate and mammary tissue should be in close association and no preceding or concurrent diagnosis of widespread lymphoma.

Rarity is the reason why these tumors are insidious in mammary oncology.

We report a case of HL primitive breast in an elderly patient in whom radiology suspected an advanced breast cancer with ipsilateral axillary involvement and in which the fine-needle aspiration came back not significant.

In support of our case report, we performed also an extensive review of the literature about primary Hodgkin's lymphomas of the breast previously described.

The work has been reported in line with the SCARE criteria [@bib0150].

2. Case report {#sec0010}
==============

A 79-year-old woman was referred to our unit with a single palpable painless mass in the superior outer quadrant of the right breast and many palpable lymph nodes in the right axilla.

The patient said that at the beginning she had noticed a little asymptomatic lump which rapidly increased in terms of dimensions in only 2 months.

A mammogram was performed and showed a 2,5 cm single mass with well defined contour at the junction between the superior outer quadrant and the axillary tail of the right breast ([Fig. 1](#fig0005){ref-type="fig"}).Fig. 1The mammogram showed a 2,5 cm single mass with well defined contour at junction bet- ween the superior outer quadrant and the axillary tail of the right breast.Fig. 1

Lesion size was calculated by measuring the maximum diameter on the mammogram. An ultrasonography was then performed in order to study both the breast lump and the axillary involvement.

This procedure confirmed a grossly involvement of the lymph nodes of the right axilla that were confluent in consistent lumps wrapped around the axillary vein.

For what concerned the breast mass, the ultrasound findings showed a homogeneously hypoecoic lump with an oval shape and well-defined margins, no vascularity was seen at Color Doppler ([Fig. 2](#fig0010){ref-type="fig"}).Fig. 2The ultrasound findings showed a homogeneously hypoecoic lump with an oval shape and well-defined margins, no vascularity was seen at Color Doppler.Fig. 2

The patient underwent a fine-needle aspiration biopsy (FNAB) but the pathology report was not significant.

Therefore, we decided to proceed with a lumpectomy, in order to better asses the nature of the tumor.

Microscopic examination in hematoxylin and eosin sections showed nodules of polymorphous inflammatory cells surrounded by broad fibrous bands extending from a thick capsule. The cellular nodules contained small lymphocytes, monocytes, neutrophils, eosinophils and scattered Reed-Sternberg cells with lacunar features. In some fields Reed-Sternberg cells formed aggregates. Immunohistochemical studies were performed on formalin-fixed and paraffin embedded tissue. Reed-Sternberg cells were negative for CD20 and showed intense positivity for CD15 with a membranous staining pattern and slightly positivity for CD30 with a dot-like staining pattern. A diagnosis of nodular sclerosis variant of classical Hodgkin disease with syncytial features was rendered ([Fig. 3](#fig0015){ref-type="fig"}).Fig. 3(A) (H&E, 10×): microscopic examination showed fibrous bands circumscribing lymphoid nodules. (B) (H&E, 40×): numerous large cells with retraction of the cytoplasm (lacunar cells) within small lymphocytes. (C) (CD30 staining, 40×): Reed-Sternberg cells showed dot-like positivity for CD30. (D) (CD15 staining, 40×): Reed-Sternberg cells showed intense membranous positivity for CD15.Fig. 3

The patient was then referred to the Oncology Department, where the neoplasm was staged as level II A\\E (right breast primary with ipsilateral axillary nodal involvement).

The patient underwent systemic treatment with chemotherapy, consisting in a 50% reduced ABVD (Doxorubicin, Bleomicyn, Vinblastine, Dacarbazine) scheme.

We observed a complete response to the treatment and the patient was relapse-free after one year follow-up.

3. Discussion {#sec0015}
=============

Lymphomas of the breast are rare entities in oncology and they were first described by Wiseman and Liao in 1972 [@bib0005].

The lymphatic involvement of the breast parenchyma can be expression either of a primary disease or of a secondary disease, in which the infiltration of the breast is due to a systemic disease or a disease recurrence.

Diagnostic criteria for primary lymphoma of the breast are several: the presence of adequate tissue for pathological evaluation, close association between breast tissue and lymphomatous infiltrate and no evidence of concurrent widespread disease or preceding extramammary lymphoma.

The presence of ipsilateral axillary nodal involvement does not constitute ground for rejection only if both lesions developed simultaneously.

According to the Literature, primary breast lymphomas (PBL) represent 0,5% of primary malignant tumor of the breast and between 1,7% and 2,2% of extranodal lymphomas [@bib0010], [@bib0015], [@bib0020], [@bib0025], [@bib0030]. More than 95% of primary breast lymphomas are represented by B-type non-Hodgkin lymphoma (NHL), the remaining 5% is represented by T-cell lymphoma.

For what concerns primary T-cell lymphoma of the breast, the 80% is represented by Ana- plastic Large Cell Lymphoma (ALLC), which could also be caused by breast implant in breast reconstruction [@bib0035], [@bib0040], and the remaining 20% by Hodgkin Lymphoma (LH) [@bib0045], [@bib0050].

The age distribution of primary breast lymphomas is difficult to determine because of their rarity.

The staging of primary breast lymphomas is performed according to the Ann Arbor Classification, from stage one to stage four.

In stage one the tumor is limited to the breast, in stage two the tumor is limited to the breast and the ipsilateral axillary nodes, in stage three the tumor is limited to the breast and metastasizes from both sides of the diaphragm and in stage four the tumor is limited to the breast and metastasizes to extranodal lymphoid tissue.

Another classification is based on symptoms: type A is asymptomatic and type B is symptomatic (pain, fever, weight loss, sweat).

The first case in literature of primary HL of the breast was described by Kueckens [@bib0055] in 1928, then in a time lapse of 32 years (from 1928 to 1960) only other six cases were reported [@bib0060], [@bib0065], [@bib0070], [@bib0075], [@bib0080], [@bib0085].

In 1966 Lawler et al. [@bib0090] reported two cases of primary LH of the breast: one rich in lymphocytes type and the other one nodular sclerosis type.

In 1971 the Ann Arbor Classification for Hodgkin's disease was published and this is probably the reason why the incidence of this kind of neoplasm has been underestimated be- fore that date.

In 1973 Wood and Coltman [@bib0095] presented the first review of the literature regarding primary extranodal Hodgkin's disease, in which no new case of primary HL of the breast was described.

In 1981 Schouten et al. [@bib0100] reported a retrospective review of 13 patients over a 10-years period of time.

The histologic findings in two patients were positive for primary HL of the breast, both of them nodular sclerosis type.

In 1985 Shehata et al. [@bib0105] published a new case (rich in lymphocytes type) and the first literature review regarding primary HL of the breast.

In 1987 Dixon et al. [@bib0110] identified 15 patients with primary lymphoma of the breast over a 30-years period of time, one patient had a HL but no information were given about its histological type.

In 1990 Hugh et al. [@bib0115] reported 20 cases of primary breast lymphomas recorded at the Alberta Cancer Register over the last 23 years, no HL were found.

In 1995 Ariad et al. [@bib0120] published a 10-years retrospective review in which they found 16 patients affected by breast lymphoma, seven patients out of sixteen fulfilled the criteria for primary breast lymphoma. In this group one case of primary HL of the breast was found. In 2002 Sabatè et al. [@bib0125] performed a retrospective study on 28 female patients affected by breast lymphomas, which were referred in a period of time of 30 years.

According to this paper, 12 patients were affected by primary breast lymphomas and 16 by secondary breast lymphomas.

In the first group no HL were reported, whereas in the other group one case of HL was reported (nodular sclerosis type).

In the same year Domcheck et al. [@bib0130] published a retrospective review on 86 patients over an 11-years period. In this large series two patients affected by Hl were identified: one with mixed cellularity HL that recurred to the breast after chemotherapy and the other with nodular sclerosis HL involving the breast tissue as part of a disseminated disease.

We do not take none of these cases into account because they are not primary breast disease.

In 2005 Cox et al. [@bib0050] presented a retrospective review over a 13-years period of time on 32 female patients affected by lymphomas of the breast (12) and the axilla (20).

In the first group, concerning primary breast lesion, no HL were found.

In the second group, concerning the axillary lymphomas, one case of HL was found (classification not described).

In 2008 Talwalkar et al. [@bib0135] identified 116 patients affected by lymphomas involving the breast over a 21-years period. These neoplasms were divided into two groups based on extent of disease at initial diagnosis: localized disease (n = 50) and disseminated disease (n = 56).

In the first group one HL was found, whereas in the other group three HL were found, each neoplasm had a nodular sclerosis pattern.

In this large series, only the HL of the localized disease group has been taken into account in our review because we can not consider it as primary Hodgkin's lymphoma of the breast.

In 2012 Surov et al. [@bib0140] published a retrospective study over a 12-years period on 36 patients with breast lymphoma (22 primary and 14 secondary).

Among this group, only two patients were affected by T-cell Lymphoma, but in the paper is not mentioned whether these neoplasms were primary or secondary, and no histopathological description is reported about them.

In 2015 Zarnescu et al. [@bib0145] presented a case of primary HL of the breast, nodular sclerosis variant.

In 2016 Perez et al. [@bib0045] conducted a retrospective study over a 27-years period on 55 patients affected by primary breast lymphoma, only two cases of primary Hodgkin's Lymphoma were found: one sclerosing nodular type and the other rich in lymphocytes type. Eighteen cases of primary Hodgkin's lymphoma of the breast has been described in Literature in a very large period of time: from 1928 to 2016. ([Table 1](#tbl0005){ref-type="table"})Table 1Primary Hodgkin's lymphomas of the breast described in Literature.Table 1YearAuthorNumber of Primary HL of the BreastHistologic Features1928Kueckens \[[@bib0055]1unknown1930Petrignani \[[@bib0060]1unknown1939Gendreav \[[@bib0065]1unknown1943Wray \[[@bib0070]1unknown1945Adair \[[@bib0075]1unknown1945Randall \[[@bib0080]1unknown1960McGregor \[[@bib0085]1unknown1966Lawler \[[@bib0090]2nodular sclerosis and rich in lymphocyte1981Schouten \[[@bib0100]2both nodular sclerosis1985Shehata \[[@bib0105]1rich in lymphocyte1987Dixon \[[@bib0110]1unknown1995Ariad \[[@bib0120]1nodular sclerosis2008Talwalkar \[[@bib0135]1nodular sclerosis2015Zarnescu \[[@bib0145]1nodular sclerosis2016Perez [@bib0045]\]2nodular sclerosis and rich in lymphocyte

The nodular sclerosis type is the most frequent histological variant.

Their rarity together with the fact that radiological investigations are not significant for the purpose of an exact diagnosis, make these lesions extremely difficult to identify.

The paper written by Zarnescu [@bib0145] also reported a poor efficacy of Fine Needle Aspiration Biopsy (FNAB) procedure.

Despite all these drawbacks, the literature shows that primary Hodgkin's lymphomas of the breast have a good response to oncological treatment and their prognosis is excellent.

In this scenario, we reported the nineteenth case of a primary Hodgkin's lymphoma (HL) of the breast, the first described in Italy, in a 79-year-old woman who was referred to us with diagnosis of advanced breast cancer.

The lymphoma of the breast are rare, as mentioned above, and their clinical features do not distinguish them from other breast malignancy, their diagnosis is based only on core biopsy, which is the gold standard in breast cancer.

In this case report, FNAB was not significant probably due to the cellular architecture of the lymphoma, which presented nodular sclerosis.

For that reason an excision biopsy of the lesion was performed under local anesthesia and the pathology report came back positive for Hodgkin's lymphoma, nodular sclerosis type.

According to the histological findings, the patient was referred to the Oncology Department of our University and underwent a targeted therapy.
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